Janwary2002 December 2002
HARBOR SFAL (Phoca vitulina):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The harbor seal is found in all nearshore waters ofthe Atlantic Ocean and adjoining seas above about 30°N
(Katonaet al. 1993). In the western North Atlantic, they are distributed fromthe eastern Canadian Arctic and
Greenland south to southern New England and New Y ork, and occasionally to the Carolinas (Mansfield 1967;
Boulva and McLaren 1979; Katona et a/. 1993; Gilbert and Guldager 1998; Baird 2001). Stanley et al. (1996)
examined worldwide patterns in harbor seal mitochondrial DNA, which indicate that western and eastern North
Atlantic harbor seal populations are highly differentiated. Further, they suggested that harbor seal females are only
regionally philopatric, thus population or management units are on the scale ofa few hundred kilometers. Although
the stock structure ofthe western North Atlantic population is unknown, it is thought that harbor seals found along
the eastern USA and Canadian coasts represent one population (Temte et a/. 1991). In USA waters, breeding and
pupping normally occur in waters north ofthe New Hampshire/Maine border, although breeding occurred as far
south as Cape Cod in the early part ofthe twentieth century (Temte et al. 1991; Katona ef al. 1993).

Harbor seals are year-round inhabitants ofthe coastal waters ofeastern Canada and Maine (Katona ef al.
1993), and occur seasonally along the southern New England and New York coasts from September through late
May (Schneider and Payne 1983). In recent years, their seasonal interval along the southern New England to New
Jersey coasts has increased (Barlas 1999; Hoover ef al. 1999; Slocumet al. 1999; deHart 2002). Scattered
sightings and strandings have been recorded as far south as Florida (NMFS unpublished data). A general southward
movement fromthe Bay ofFundy to southern New England waters occurs in autunn and early winter (Rosenfeld et
al. 1988; Whitman and Payne 1990; Barlas 1999; Jacobs and Terhune 2000). A northward movement from
southern New England to Maine and eastern Canada occurs prior to the pupping season, which takes place from
mid-May through June along the Maine Coast (Richardson 1976; Wilson 1978; Whitman and Payne 1990; Kenney
1994; deHart 2002). No pupping areas have been identified in southern New England (Payne and Schneider 1984;
Barlas 1999). More recent information suggests that pupping is occurring at high-use haulout sites offManomet,
Massachusetts (B. Rubinstein, pers. comm.,, New England Aquarium). The overall geographic range throughout
coastal New England has not changed significantly during the last century (Payne and Selzer 1989).

Prior to spring 2001 live capture and radio tagging ofadult harbor seals, including a pregnant female, in
Chatham, Massachusetts (NMFS unpub. data), it was believed that the majority ofseals moving into southern New
England and mid- Atlantlc waters are subadults andJuvenlles (Whltman and Payne 1990; Katona et al. 1993
Slocumet al. 1999). Whitman-andPaywe e pre : eet-tHre-highe

regtrements-ofyounger-antmats:

POPULATION SIZE

Since passage ofthe MMP A in 1972, the samberobserved count ofseals along the New England coast
has increased nearly five-fotdnine-fold. Ceast=wideSix coast-wide aerial surveys along the Maine coast have been
conducted in May/June during pupplng +H984—H)8£—P9—86—k998—aﬂd+994—(4ab+e—1—€r&be&aﬂd-8fem+98+

d . Annual counts, with number of
pups in pdrentheses between 1981 to 2001 were 10 540 (676) in 1981 9,331 (1,198)in 1982,12,940 (1,713) in
1986,28,810 (4,250)in 1993,30,990 (5,359) in 1997, and 99,340 (23,723)in 2001 (Tablel; Gilbert and Stein
1981; Gilbert and Wynne 1983, 1984; Kenney 1994; Gilbert and Guldager 1998; J. Gilbert, pers. comm.). As
recommended in the GAMMS Workshop Report (Wade and Anglis 1997), estimates older than eight years and are
deemed unreliable, therefore should not be used for PBR determinations. HrefoHewtrgPriorto 2001, the numbers
are considered to be a minimumabundance estimate because they are uncorrected for animals in the water or outside

the survey area. A coast-wide survey, which included replicate surveys and radio tagged seals to obtain a correction

factor for animals not hauled out, was conducted in May/June 2001. Beata-are-presenthyunderanatysisThe

2001observed count 0f38,011 was 22.7% greater than the 1997 count. Increased abundance ofseals in the northeast
region has also been documented during aerial and boat surveys ofoverwintering haul-out sites #between fromthe



Maine/New Hampshire border to eastern Long Island and New Jersey (Payne and Selzer 1989; Rough 1995; Barlas
1999; Hoover et al. 1999; Slocumet al. 1999; deHart 2002).

Canadian scientists counted 3,500 harbor seals during an August 1992 aerial survey in the Bay ofFundy
(Stobo and Fowler 1994), but noted that the survey was not designed to obtain a population estimate. The Sable
Island population was the largest in eastern Canada in the late 1980's, however, recently the number has drastically
declined (Baird 2001). Similarly, pup production declined from600 in 1989 to 30 in 1997 (Baird 2001).

Table 1. Summary ofabundance estimates for the western Atlantic harbor seal. Month, year, and area
covered during each abundance survey, resulting abundance estimate s} (Nves) and coeflicient of
variation (CV).

Month/Y ear Area NeninNpeg! CV
May/June 1997 Maine coast 30,990 (5,359) | Nonereported
May/June 2001 Maine coast 99,340 (21,732)? Cv=.097

"Pup counts are in brackets
2 Uncorrected count 0f38,011 (8,814)

Minimum Population Estimate

The minimumpopulation estimate is the lower limit ofthe two-tailed 60% confidence interval ofthe log-
normally distributed best abundance estimate. This is equivalent to the 20th percentile ofthe log-normal
distribution as specified by Wade and Angliss (1997). The best estimate ofabundance for harbor seals is 99,340
(CV=.097). The minimumpopulation estimate is 365996 91,546 (CV=.097) based on areetrreeted-corrected total
counts along the Maine coast in $99%2001.

Current Population Trend
The average increase in uncorrected counts over the 1981-+5942001 survey perlod (e g.,1981,1982,
1986 1993 and 1997, and2001)has been 4~ b6 e :

watra - v A whdae 00K .Thc 1981 survey was in carly June and
the 1986 survey was in mid- to late June; therefore, peak pupping pcrlod was likely missed in both years. Possible
factors contributing to harbor seal population increase include MMP A protection, fishery management regulations
(e.g., closed areas, fishing effort reduction) designed to rebuild groundfish stocks, and habitat protection ofimportant
haulout sites (e.g., National Park Service and National Wildlife Refuge lands).

CURRENT AND MAXIMUMNET PRODUCTIVITY RATES
A reliable estimate ofthe maximumnet productivity rate is currently unavailable for this population.
Based on uncorrected haulout counts over the 1981 to 2001 survey period, the harbor seal population was
approximately 6.6 % (J. Gilbert, pers. comm.). However, a population grows at the maximum growth rate (Ryax)
only when it is at a very low lcvcl thus the 6.6% growth rate is not considered to be a reliable estimate of(Rwmax).
ekt chre el For purposes ofthis assessment, the

maximumnet productivity rate was assumed to be 0.12. This value is based on theoretical modeling showing that
pinniped populations may not grow at rates much greater than 12% given the constraints oftheir reproductive life
history (Barlow ef al. 1995).

POTENTIAL BIOLOGICAL REMOVAL
Potential Biological Removal (PBR) is the product of minimumpopulation size, one-halfthe maximum
productivity rate (/2 0f12%), and a “ recovery” factor (MMP A Sec.3.16 U.S.C. 1362; Wade and Angliss 1997).
The minimumpopulation size is 368;99891,546. The mesmmmprodaettvityraterccovery factor (Fr) for this stock
is 6421.0, the defardt-value for ptantpedsstocks ofunknown status, but known to be increasing. Hrereeoveryfaetor



waters is +58595.493.

ANNUAL HUMAN-CAUSED MORTALITY

For the period +996-26661997-2001, the total estimated human caused mortality and serious injury to
harbor seals is estimated to be 85#+972 per year. The average is derived fromtwo components: 1) 843955
(&=64+CV=0.18; Table 2) fromthe +995+5991997-2001 observed fishery; and 2) +417 fromaverage +997
26661997-2001 stranding mortalities resulting fromboat strikes, power plant entrainments, shooting, and other
sources.

Researchers and fishery observers have documented incidental mortality in several fisheries, particularly
within the GulfofMaine (see below). An unknown level ofmortality also occurred in the mariculture industry (i.e.,
salmon farming), and by deliberate shooting (NMFS unpublished data). However, no data are available to
determine whether shooting still takes place.

Fishery Information
USA

Historical: Incidental takes ofharbor seals have been recorded in groundfish gillnet, herring purse seine,
halibut tub trawl, and lobster fisheries (Gilbert and Wynne, 1985 and 1987). A study conducted by the University
ofMaine reported a combined average of22 seals entangled annually by 17 groundfish gillnetters offthe coast of
Maine (Gilbert and Wynne 1987). All seals were young ofthe year and were caught fromlate June through August
and in early October. Interviews with a limited number ofmackerel gillnetters indicated only one harbor seal
entanglement and anegligible loss offish to seals. Net damage and fish robbing were not reported to be a major
economic concern to gillnetters interviewed (Gilbert and Wynne 1987).

Herring purse seiners have reported accidentally entrapping seals offthe mid-coast ofMaine, but indicated
that the seals were rarely drowned before the seine was emptied (Gilbert and Wynne 1985). Capture ofseals by
halibut tub trawls is rare. One vessel captain indicated that he took one or two seals a year. These seals were all
hooked through the skin and released alive, indicating they were snagged as they followed baited hooks. Infrequent
reports suggest seals may rob bait offlonglines, although this loss is considered negligible (Gilbert and Wynne
1985).

Incidental takes in lobster traps in inshore waters offMaine are reportedly rare. Captures ofapproximately
two seal pups per port per year were recorded by mid-coastal lobstermen offMaine (Gilbert and Wynne 1985). Seals
have been reported to rob bait frominshore lobster traps, especially in the spring, when fresh bait is used. These
incidents may involve only a few individual animals. Lobstermen claimthat seals consume shedding lobsters, but
there is no data to support this.

Current: Data on current incidental takes in USA fisheries are available fromseveral sources. In 1986,
NMEFS established a mandatory selfreported fisheries information systemfor large pelagic fisheries. Data files are
maintained at the Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC)
Sea Sampling Observer Programwas initiated in 1989, and since that year several fisheries have been covered by the
program. In late 1992 and in 1993, the SEFSC provided observer coverage ofpelagic longline vessels fishing off
the Grand Banks (Tail ofthe Banks) and provides observer coverage ofvessels fishing south ofCape Hatteras.

Northeast Multispecies Sink Gillnet:

In 1993, there were approximately 349 full and part-time vessels in the Northeast multispecies sink gillnet
fishery, which covered the GulfofMaine and southern New England (Table 2). An additional 187 vessels were
reported to occasionally fish in the GulfofMaine with gillnets for bait or personal use; however, these vessels were
not covered by the observer program(Walden 1996) and their fishing effort was not used in estimating mortality. In
1998, there were approximately 301 vessels in this fishery (NMFS unpublished data). Observer coverage in terms of
trips has been 1%, 6%, 7%, 5%, 7%, 5%, 4%, 6%, 5%, 6%, 6%, and %4 % for 1990 to 286662001, respectively.

The fishery has been observed in the GulfofMaine and in southern New England (Williams 1999). There were
362394 harbor seal mortalities observed in the Northeast multispecies sink gillnet fishery between 1990 and
26662001, excluding three animals taken in the 1994 pinger experiment (NMFS unpublished data). Williams
(1999) aged 261 harbor seals caught in this fishery rom 1991 to 1997, and 93% were juveniles (e.g. less than four



years old). Annual estimates ofharbor seal bycatch in the Northeast multispecies sink gillnet fishery reflect seasonal
distribution ofthe species and offishing effort. Estimated annual mortalities (CV in parentheses) fromthis fishery
during 1990- 26662001 were 602 in 1990 (0.68),2311in 1991 (0.22),373 in 1992 (0.23),698 in 1993 (0.19),
1,3301in 1994 (0.25),1,179in 1995 (0.21),911 in 1996 (0.27),598 in 1997 (0.26),332 in 1998 (0.33), 1446 in
1999 (0.34), a1e-917 (0.43) in 2000, and 1471 (.38)in 2001. The 1994 and 1995 bycatches, respectively, include
14 and 179 animals fromthe estimated number ofunknown seals (based on observed mortalities ofseals that could
not be identified to species). The unknown seals were prorated, based on spatlal/temporal patterns ofbycatch of
harbor seals , gray seals harp seals and hooded seals. Average-anmnualestirpted#s elated-metta afrd

seals (GVLG—H-)have not been prorated to a species. This is consistent with the treatment ofother unldentlﬁed
mammals that do not get prorated to a specific species. There were 0, 1,5, and 8 unidentified seals observed during

1998 through 2001, respectively. Average annual estimated fishery-related mortality and serious injury to this
stock attributable to this fishery during 1997-2001 was 953 harbor seals (CV=0.18). The stratification design used
is the same as that for harbor porpoise (Bravington and Bisack 1996). The bycatch occurred in Massachusetts Bay,
south ofCape Ann and west of Stellwagen Bank during January-March. Bycatch locations became more dispersed
during April-June from Casco Bay to Cape Ann, along the 30 fathomcontour out to Jeflieys Ledge, with one take
location near Cultivator Shoal and one offsouthern New England near Block Island. Incidental takes occurred from
Frenchman's Bay to Massachusetts Bay during July-September. In inshore waters, the takes were aggregated while
ofShore takes were more dispersed. Incidental takes were confined from Cape Elizabeth out to Jefreys Ledge and
south to Nantucket Sound during October-Decenmber.

Mid-Atlantic Coastal Gillnet

Observer coverage ofthe USA Atlantic coastal gillnet fishery was initiated by the NEFSC Sea Sampling
programin July, 1993; and fromJuly to December 1993, 20 trips were observed. During 1994 and 1995,221 and
382 trips were observed, respectively. This fishery, which extends fromNorth Carolina to New York, is actually a
combination ofsmall vessel fisheries that target a variety offish species, some ofwhich operate right offthe beach.
The number ofvessels in this fishery is unknown, because records which are held by both state and federal agencies
have not been centralized and standardized. Observer coverage, expressed as percent oftons offish landed, was 5%,
4%, 3%, 5%, 2%, 2%, and 2% for 1995,1996,1997,1998, 1999, exd-2000, and 2001, respectively (Table 2).

No harbor seals were taken in observed trips during 1993-1997, and +999-26661999-2001. Two harbor
seals were observed taken in 1998 (Table 2). Observed effort was concentrated offNJ and scattered between DE and
NC from1 to 50 miles offthe beach. All bycatches were documented during January to April. Using the observed
takes, the estimated annual mortality (CV in parentheses) attributed to this fishery was 0 in 1995-1997 and +999-
26661999-2001 and 11 in 1998 (0.77). Average annual estimated fishery-related mortality attributable to this
fishery during +996-26661997-2001 was 2 harbor seals (CV=0.77).

CANADA
Currently, scant data are available on bycatch in Atlantic Canada fisheries due to a lack ofobserver

programs (Baird 2001). An unknown number otharbor seals have been taken in Newfoundland, Labrador, Gulfof
St. Lawrence and Bay of Fundy groundfish gillnets, Atlantic Canada and Greenland salmon gillnets, Atlantic
Canada cod traps, and in Bay ofFundy herring weirs (Read 1994). Furthermore, some ofthese mortalities (e.g.,
seals trapped in herring weirs) are the result ofdirect shooting.

In 1996, observers recorded 7 harbor seals (one released alive) in Spanish deep-water trawl fishing on the
southern edge ofthe Grand Banks (NAFO Areas 3) (Lens, 1997). Seal bycatches occurred year-round, but
interactions were highest during April-June. Many ofthe seals that died during fishing activities were unidentified.
The proportion ofsets with mortality (all seals) was 2.7 per 1,000 hauls (0.003).



Table 2. Summary ofthe incidental mortality ofharbor seals (Phoca vitulina) by commercial fishery
including the years sampled (Y ears), the number ofvessels active within the fishery (Vessels), the
type ofdataused (Data Type), the annual observer coverage (Observer Coverage), the mortalities
recorded by on-board observers (Observed Mortality), the estimated annual mortality (Estimated
Mortality), the estimated CV ofthe annual mortality (Estimated CVs) and the mean annual
mortality (CV in parentheses).
Fishery Years Vessels | Data Type Observer Observed Estimated Estimated Mean
Coverage > Mortality Mortality CVs Annual
Mortality
Northeast 3 97-01 Obs. Data 04, .06, 6= = 27 26, 84+ 953
Multispecies 5666 301 Weighout, .05, .06, 48,15, 598,332, 33, +H
Sink Gillnet Logbooks .06, .04 49,26,32 1446,917, | .34, 43,38 (0.18)
1471
mid-Atlantic 97-01 Obs. Data B4 6,0,2, 60,11, 650,.77, 2
Coastal Sink 59600 Unk* Weighout .03,.05, 0,0,0 0,0,0 0,0,0 (77)
Gillnet .02,.02,.02
TOTAL 843955
+H
(0.18)

Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast
Fisheries Science Center (NEFSC) Sea Sampling Program. NEFSC collects landings data (Weighout),

and total landings are used as a measure oftotal effort for the sink gillnet fishery. Mandatory logbook
(Logbook) data are used to determine the spatial distribution of fishing effort in the Northeast multispecies
sink gillnet fishery.

The efort for the Northeast multispecies sink gillnet fishery is measured in trips. Observer coverage ofthe
mid-Atlantic coastal gillnet fishery is measured in tons offish landed.

3 In 99651997, 1998, 1999, and-2000, and 2001 respectively, observed mortality on “ marine mammal

trips” was 35+443,13,45,26,and 27 animals. Only these mortalities were used to estimate total harbor
seal bycatch. See Bisack (1997) for “ trip” type definitions. From+9961997 to 286632001, respectively,
1,2,4,3,and 35 harbor seals were observed on dedicated fish sampling trips. From+9961997 to 26665
22001, respectively, 14, 1,5, 8, and 10 harbor seals were observed taken in nets equipped with pingers.
Since 1998, takes fromnon-pingered nets within a marine mammal time/area closure that required pingers,
and takes ffompingered nets not within a marine mammal time/area closure that did not required pingers
were pooled with the takes fromnets with and without pingers fromthe same stratum. The pooled bycatch
rate was weighted by the total number ofsamples taken ffomthe stratumand used to estimate the

mortality.

Number ofvessels is not known.

Other Mortality

Harbor seals were bounty hunted in New England waters until the mid-1960's, which—Hrtsha#t may have
caused the demise ofthis stock in USA waters (Katona et al. 1993).

Annually, small numbers ofharbor seals regularly strand throughout their migratory range. Most reported
strandings, however, occur during the winter period in southern New England and mid-Atlantic regions (NMFS
unpublished data). Sources ofmortality include human interactions (boat strikes and ﬁshmg gear power plant
intake (12-20 per year; NMFS unpublished data), oil, shooting taretnd-satmeragtaet sh
gear), storms, abandonment by the mother, and disease (Katona ef al. 1993; Jacobs and Terhune 2000 NMFS
unpublished data). Interactions with Maine salmon aquaculture operations appears to be increasing, although the

magnitude ofinteractions and seal mortalities has not been quantified (Anon 1996). Aquaculture operations in
eastern Canada are licenced to shoot nuisance seals, but issuance ofpersonal “ Fishing Licence” to hunt seals is




closed for harbour seals (Baird 2001). In 1980, more than 350 seals were found dead in the Cape Cod area froman
influenza outbreak (Geraci ef al. 1981).

Reported harbor seal strandmgs from1997 to 2001 were: 153 in 1997,256 in 1998,1501in 1999,219 in
2000&nd2461n2001 Fhe atreHEs-dateare-etren rderrevte :

-1-999—616-99—&1&61%9-99—(%—1-9-}- Strandrngs were reported in all states between Maine and North Carolina, and in 1997
one each was reported in Georgia and Florida. Of1024 strandings, Maine (356+++$446), Massachusetts
(F96+7+78258), New York (F8+7++8104) and New Jersey (46-+861) accounted for most ofthe strandings, reflecting
both long coastlines and habitat use. FyfweEighty-six (#%8.4%) ofthe stranded animals during this o five
year period showed signs ofhuman interactions: fishery (#424), vessel strike (48), power plant (22), and other
(+532). Further, many live strandings are euthanized due to condition ofthe animals. Some sick and injured seals
are transported to rehabilitation facilities, and some human harassed (e.g., attempted feeding, petting , etc) seals are
relocated.

Stranding data probably underestimate the extent offishery-related mortality and serious injury because not
all ofthe marine mammals which die or are seriously injured may wash ashore, nor will all ofthose that do wash
ashore necessarily show signs ofentanglement or other fishery-interaction.

Stobo and Lucas (2000) have documented shark predation as an important source ofnatural mortality at
Sable Island, Nova Scotia. They suggest that shark-inflicted mortality in pups, as a proportion oftotal production,
was less than 10%in 1980-1993, approximately 25%in 1994-1995, and increased to 45%in 1996. Also, shark
predation on adults was selective towards mature females. They suggest that the combined predation mortality is
likely impacting the Sable Island population growth, and may be contributing to the observed population decline.

STATUS OF STOCK

The status ofharbor seals, relative to OSP, in the US Atlantic EEZ is unknown, but the population is
increasing. The species is not listed as threatened or endangered under the Endangered Species Act. Gilbert and
Guldager (1998) estimated a 4.4% annual rate ofincrease ofthis stock in Maine coastal waters based on 1981, 1982,
1986,1993,1997 surveys conducted along the Maine coast. The population is increasing despite the known
fishery-related and other human sources ofmortality. Total fishery-related mortality and serious injury for this stock
is not less than 10% ofthe calculated PBR and, therefore, cannot be considered to be approaching zero mortality and
serious injury rate. This is not a strategic stock because fishery-related mortality and serious injury does not exceed
PBR.
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GRAY SFEAL (Halichoerus grypus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The gray seal is found on both sides ofthe North Atlantic, with three major populations: eastern Canada,
northwestern Europe and the Baltic Sea (Katona ez al. 1993). The western North Atlantic population occurs from
New England to Labrador and is centered in the Sable Island region ofNova Scotia (Mansfield 1966; Katona et a!.
1993; Davies 1957; Lesage and Hammill 2001). This stock is separated by beth-geography, differences in the
breeding season, and mitochondrial DNA variation ﬁomthe eastern Atlantlc stock (Bonner 1981 Boskovrc etal.
1996; Lesage and Hammill 2001).

Coanadtan-waters-Mensfretd+566> There are two breedrng concentrations in eastern Canada one at Sable Island
and a second that breeds on the pack ice in the GulfofSt. Lawrence (Laviguer and Hammill 1993). Tagging studies

indicate that there is little intermixing between the two breeding groups (Zwanenberg and Bowen 1990) and, for
management purposes, they are treated as separate populations (Mohn and Bowen 1996). However, small numbers
ofanimals and pupping have been observed on several isolated islands along the Maine coast and in Nantucket-
Vineyard Sound, Massachusetts (Katona et a/. 1993; Rough 1995; J. R. Gilbert, pers. comm., University ofMaine,
Orono, ME). In the late 1990's, a year-round breeding population ofapproximately 400+ animals was documented
on outer Cape Cod and Muskeget Island (Dennis Murley, pers. comm., Mass. Audubon Society, Wellfleet, MA).

In December 2001, NMFS initiated aerial surveys to monitor gray seal pup production on Muskeget Island and at
the Monomoy National Wildlife Refuge (NWR). Gilbert (pers. comm.) has also documented resident colonies and
pupping in Maine since 1994.

POPULATION SIZE
Current estimates ofthe total western Atlantic gray seal population are not available; although four
estimates ofportions ofthe stock are available for select time periods. In 1993 an estimate ofthe Sable Island and
GulfofSt. Lawrence stocks was 143,000 animals (Mohn and Bowen 1994). The population in waters offMaine has
1ncreased ﬁomabout 30 in the early 1970's to 500 1,000 1in 1993 and 1,500-1,700 in 2001 (JR:Fhe-p-e-p-u-l-a-t-r-e-n-rn
Frortrred e - ; ; J.R.
Gllbert , pers. comm) Recently, 29 49 pups/year have been recorded at one pupping site in Penobscot Bay, and in

the winter 02000, approximately 150 gray seals (adults and pups) were recorded at a second pupping site (J. R.
Gilbert, pers. comm.). Maximumcounts ofindividuals obtained during the spring molt at a winter breeding colony
on Muskeget Island, west of Nantucket Island, did not exceed 13 in any year during the 1970s, but roseto 61 in
1984,192in 1988,503 in 1992, and 1,549 in 1993. Aerial surveys in April and May 01994 recorded a peak
count 02,010 gray seals for Muskeget Island and Monomoy combined (Rough 1995+Fabte+). FromDecember
1998 to July 1999 the Northeast Fisheries Science Center conducted aerial surveys in the same region surveyed by
Payne and Selzer (1989) and Rough (1995). The peak gray seal count in the region between Isle ofShoals, New
Hampshire and Woods Hole, Massachusetts was 5,611 (5/21/99; Table 1). No gray seals were recorded at haulout
sites between Newport, Rhode Island and Montauk Pt., New York (Barlas 1999), although, more recently small
numbers ofgray seals have been recorded in this region (deHart 2002; R. DiGiovanni, pers. comm., Riverhead
Foundation, Riverhead, NY). The 1999 count is 2.8 times greater than the 1994 count. Ninety three percent ofthe
gray seals were located at two sites in the eastern end of Nantucket Sound. Fifty-four percent ofthe seasonal count
was on Muskeget Island and adjacent sand bars in Nantucket Sound, and 39% was on Monomoy Island. Recently,
a small number ofgray seals have maintained a winter presence in the Woods Hole region (Vineyard Sound) (deHart
2002).



Table 1. Summary ofabundance estimates for the western North Atlantic gray seal. Month, year, and area
covered during each abundance survey, resulting abundance estimate (Nmin) and coeflicient of
variation (CV).

Month/Y ear Area N CV
Mhrrskesethrtard-ard-Meoromoy At
Apr-May1+994 ’ 26+6 ronereported
Spring 1999 Muskeget Island and Monomoy, MA 5,611 none reported
May 2001 Maine coast 1,600 none reported
1999 +2001 Muskeget Is, Monomoy, and Maine 7,200 none reported

! These counts pertain to animals seen in USA waters, and the stock relationship to animals in Canadian waters is
unknown.

Minimum Population Estimate

At the November 1998 meeting ofthe Atlantic Scientific Review Group (ASRG), the ASRG recommended
that the minimumestimate (2,010) used in previous assessments be discontinued, because it can not be determined
what part ofthe mortality comes fromthe Massachusetts, Maine, and Sable Island portions ofthe population.
Therefore, present data are insufficient to calculate the minimumpopulation estimate for USA waters. It is
estimated that there are at least 143,000 gray seals in Canada (Mohn and Bowen 1996).

Current Population Trend

Gray seal abundance is likely increasing in the USA Atlantic Exclusive Economic Zone (EEZ), but the
rate ofincrease is unknown. The population in eastern Canada was greatly reduced by hunting and bounty
programs, and in the 1950's the gray seal was considered rare (Lesage and Hammill 2001). The Sable Island
population was less affected and has been increasing for several decades i-Canadian-waters. Pup production on
Sable Island, Nova Scotia, has been about 13% per year since 1962 (Stobo and Zwanenberg 1990; Mohn and
Bowen 1996); whereas, in the GulfofSt. Lawrence it is increasing at a slower rate of7.4% per year (Hammill ez al.
1998). Approximately 57% ofthe western North Atlantic population is fromthe Sable Island stock. In recent years
pupping has been established on Hay Island, offthe Cape Breton coast (Lesage and Hammill 2001).

Winter breeding colonies in Maine and on Muskeget Island may provide some measure ofgray seal
population trends and expansion in distribution. Sightings in New England increased during the 1980s as the gray
seal population and range expanded in eastern Canada. Five pups were born at Muskeget in 1988. The number of
pups increased to 12 in 1992,30in 1993, and 59 in 1994 (Rough 1995). Gray seal pups were recorded on three
flight days during the 1998/1999 winter surveys (26 January, 9 February, and 10 March). On 9 February, 77 gray
seal pups (59 on Muskeget Island and 18 on South Monomoy) were recorded (Barlas 1999). The 1999 NMFS
flights only surveyed the Muskeget shoreline and are believed to be negatively biased, since recent anecdotal

information suggests that peak pupping occurs by mid-January. Fu-ﬁheihﬁ-aﬁrﬁﬂ-rs-ﬁs-eeﬁé&e&n-g-seﬁiﬂm&eh-&rpﬁ-&e

%G-OG-IH January 2002, bctwccn 467-1,023 pups were countcd on Muskcgct Island and surroundlng shoals (S

Wood, pers. comm, University ofMassachusetts, Boston, MA). These observations continue the increasing trend
in pup production reported by Rough (1995). NMFS recently initiated a collaborative programwith the University
ofMassachusetts, Boston and University ofMaine, Orono to monitor gray seal population trends and pup
production in New England waters. The change in gray seal counts at Muskeget and Monomoy from2,010 in 1994
to 5,611 in 1999 represents an annual increase rate 0£20.5%, however, it can not be determined what proportion of
the increase represents growth or immigration.

CURRENT AND MAXIMUMNET PRODUCTIVITY RATES
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Current and maximumnet productivity rates are unknown for this stock. One study that estimated pup
production on Sable Island estimated an annual or net productivity increase in pup numbers ofproduettonrate-was
13% (Mohn and Bowen 1994).

For purposes ofthis assessment, the maximumnet productivity rate was assumed to be 0.12. This value
is based on theoretical modeling showing that pinniped populations may not grow at rates much greater than 12%
given the constraints oftheir reproductive life history (Barlow ef al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimumpopulation size, one-halfthe maximum
productivity rate, and a “ recovery” factor (MMPA Sec.3.16 U.S.C. 1362; Wade and Angliss 1997). The
minimumpopulation size is unknown. The maximumproductivity rate is 0.12, the default value for pinnipeds.
The recovery factor (Fr) for this stock is 1.0, the value for stocks ofunknown status, but is known to be increasing.
PBR for the western North Atlantic gray seals in USA waters is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

For the period +596-26661997-2001, the total estimated human caused mortality and serious injury to gray
seals is estimated to be 36#+309 per year. The average is derived fromthree components: 1) 438131
(EM=635CV=0.26; Table 2) fromthe +306~20661997-2001 USA observed fishery; 2) 454.6 from averagetd97~
20060averagel 997-2001 stranding mortalities in USA waters resulting frompower plant entrainments, oil spill,
shooting, and other sources, and 3) +84173 fromaverage +396~26661997-2001 kill in the Canadian hunt (Anon.
2001).

Fishery Information
USA

Data on current incidental takes in USA fisheries are available fromseveral sources. In 1986, NMFS
established a mandatory selfreported fisheries information systemfor large pelagic fisheries. Data files are
maintained at the Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC)

Sea Sampling Observer Programwas initiated in 1989, and since that year several fisheries have been covered by the
program. In late 1992 and in 1993, the SEFSC provided observer coverage ofpelagic longline vessels fishing off
the Grand Banks (Tail ofthe Banks) and provides observer coverage ofvessels fishing south ofCape Hatteras.
Northeast Multispecies Sink Gillnet

In 1993, there were approximately 349 full and part-time vessels in the Northeast multispecies sink gillnet
fishery, which covered the GulfofMaine and southern New England (Table 2). An additional 187 vessels were
reported to occasionally fish in the GulfofMaine with gillnets for bait or personal use; however, these vessels were
not covered by the observer program(Walden 1996) and their fishing effort was not used in estimating mortality. In
1998, there were approximately 301 vessels in this fishery (NMFS unpublished data). Observer coverage in terms of
trips has been 1%, 6%, 7%, 5%, 7%, 5%, 4%, 6%, 6%, and 6%4 % for 1990- 28662001, respectively. The fishery
has been observed in the GulfofMaine and in southern New England. There were 4547 gray seal mortalities
observed in the Northeast multispecies sink gillnet fishery between +993-26661993 and 2001. Twenty-one ofthe
observed mortalities occurred in winter (January - May), 9 in the southern GulfofMaine, 2 in the "mid-coast closed
area”, and 2 in the South Cape closure. Only 1 mortality was observed in northern Maine waters, which occurred in
autumn (September-December) 1995. One ofthe 1993 observed mortalities was in May and was from SE ofBlock
Island. Seasenality-oftakesneedsto-beupdated=Both observed mortalities in 2001 were during the summer (June-
Aug).

Annual estimates ofgray seal bycatch in the Northeast multispecies sink gillnet fishery reflect seasonal
distribution ofthe species and offishing effort. Estimated annual mortalities (CV in parentheses) fromthis fishery
durre+996-+596-was 0 in 1990-1992,18 in 1993 (1.00), 19 in 1994 (0.95),117 in 1995 (0.42),49 in 1996
(0.49),131in 1997 (0.50),61 in 1998 (0.98), 155 in 1999 (0.51), 8re-193 in 2000 (.55),and 117 in 2001 (.59).

The 1995 bycatch includes 28 animals fromthe estimated number ofunknown seals (based on observed mortalities
ofseals that could not be identified to species). The unknown seals were prorated, based on spatial/temporal
patterns ofbycatch ofharbor seals, gray seals, harp seals, and hooded seals. Fuartherthey-wiHtcely-havetttde
Hpaeton-the-estinptespresented- Averageantalestinpted-fsheryrelated-mortalty-and-serrotsturyto-tis
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stoelcattrtbutable-to-thits-fshery-durine996-2600-was++8-gray Since 1997, unidentified seals ¢e¥=635have not
been prorated to a species. This is consistent with the treatment ofother unidentified mammals that do not get
prorated to a specific species. There were 0, 1, 5, and 8 unidentified seals observed during 1998 through 2001,
respectively. Average annual estimated fishery-related mortality and serious injury to this stock attributable to this
fishery during 1997-2001 was 131 gray seals (CV=0.26). The stratification design used is the same as that for
harbor porpoise (Bravington and Bisack 1996).
Mid-Atlantic Coastal Gillnet

Observer coverage ofthe USA Atlantic coastal gillnet fishery was initiated by the NEFSC Sea Sampling
programin July 1993; and fromJuly to December 1993, 20 trips were observed. During 1994 and 1995,221 and
382 trips were observed, respectively. This fishery, which extends fromNorth Carolina to New York, is actually a
combination ofsmall vessel fisheries that target a variety offish species, some ofwhich operate right offthe beach.
The number ofvessels in this fishery is unknown, because records which are held by both state and federal agencies
have not been centralized and standardized. Observer coverage, expressed as percent oftons offish landed, was 5%,
4%, 3%, 5%, 2%, 2%, and 2% for 1995,1996,1997,1998, 1999, and 2000, and 2001, respectively (Table 2).

No gray seals were taken in observed trips during 1995-2000. One gray seal was observed taken during a
“fish trip” (not “ marine mammal trip”’) in 2001 (Table 2). The gray seal was taken at 44 fathomdepth during the
month of April offthe coast of New Jersey near Hudson Canyon. Observed effort was scattered between Delaware
and North Carolina from 1 to 50 miles offthe beach. The annual (2001) and mean mortality was not estimated
(Table 2).

CANADA

An unknown number ofgray seals have been taken in Newfoundland and Labrador, GulfofSt. Lawrence,
and Bay ofFundy groundfish gillnets, Atlantic Canada and Greenland salmon gillnets, Atlantic Canada cod traps,
and in Bay of Fundy herring weirs (Read 1994). In addition to incidental catches, some mortalities (e.g., seals
trapped in herring weirs) were the result ofdirect shooting, and there were culls ofabout 1,700 animals annually
during the 1970's and early 1980's on Sable Island (Anon. 1986).

There were 3,121 cod traps operating in Newfoundland and Labrador during 1979, and about 7,500 in 1980
(Read 1994). This fishery was closed at the end 0£1993 due to collapse of Canadian groundfish resources.

Herring weirs are also distributed throughout the Bay of Fundy; and, it has been reported that 180 weirs
were operating in the Bay of Fundy in 1990 (Read 1994).

In 1996, observers recorded 3 gray seals (1 released alive) in Spanish deep-water trawl fishing on the
southern edge ofthe Grand Banks (NAFO Areas 3) (Lens, 1997). Seal bycatches occurred year-round, but
interactions were highest during April-June. Many ofthe seals that died during fishing activities were unidentified.
The proportion ofsets with mortality (all seals) was 2.7 per 1,000 hauls (0.003).
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Table 2.

Summary ofthe incidental mortality ofgray seal (Halichoerus grypus) by commercial fishery
including the years sampled (Y ears), the number ofvessels active within the fishery (Vessels), the
type ofdataused (Data Type), the annual observer coverage (Observer Coverage), the mortalities
recorded by on-board observers (Observed Mortality), the estimated annual mortality (Estimated
Mortality), the estimated CV ofthe annual mortality (Estimated CVs) and the mean annual
mortality (CV in parentheses).

Fishery

Y ears

Vessels

Data Type

Observer

Coverage 2

Observed

Mortality?®

Estimated
Mortality?

Estimated
CVs

Mean
Annual
Mortality

Northeast
Multispecies
Sink Gillnet?

97-01

301

Obs. Data

Weighout,

Logbooks

04 .06,
05,.06,
06, .04

316,
4,5,5,2

49131,
61,155,
193,117

ace
50,.98,

51,.55,.59

He
131

5

(26)

Mid-Atlantic
Coastal
Gillnet*

97-01

Unk*3

Obs. Data
Weighout

.03,.05,
02,.02,
.02

0,0,
0,0,

0,0,
0,0,
NAO

0,0,
0,0,
NAO

+0
(NA0.00)

TOTAL

+32 131
£5)(.26)

45

Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast
Fisheries Science Center (NEFSC) Sea Sampling Program. NEFSC collects landings data (Weighout), and
total landings are used as a measure oftotal effort for the sink gillnet fishery. Mandatory logbook
(Logbook) data are used to determine the spatial distribution of fishing effort in the Northeast multispecies
sink gillnet fishery.

The observer coverage for the Northeast multispecies sink gillnet fishery is measured in trips. Observer
coverage ofthe mid-Atlantic coastal gillnet fisheries are measured in tons offish landed.

In +995+1998-an¢, 2000, and 2001 respectively, observed mortality on “ marine mammal trips” was 653,
3,and 2 animals. In 1997 and 1999 all observed takes were on marine mammal trips. In 1998-had—+
mettatty—treaeh-yearand+r, 2000, and 2001 there was 1,2, and 1 mortalities swere-recorded on “ fish
trips”. Only these mortalities observed on ““ marine mammal trips” wetre are used to estimate tetat-gray-seat
bycatch See Bisack (1997) for« trlp” type definitions. +9-9§-aﬂd—}n+994—aﬂ%e-eﬁe-eb&efved-t-akes—wefe

e Smce 1998 takes frompmgered and

non-pmgered nets within a marine mammal time/area closure that required pingers, and takes frompingered
and non-pingered nets not within a marine mammal time/area closure-thateid-rotregtired-pHrgers were
pooled with-the-talcesfromtets-with-and-withewt-pigers; respectivel yrfFomthesame-stratem. The pooled

bycatch rate was weighted by the total number ofsamples taken fromthe stratumand used to estimate the
mortality. In 1998, 1 take was observed in a net without a pinger that was within a marine mammal
closure that required pingers. In 1997, 1999 and 2000, respectively, 12,2 and 2 takes were observed eaek
wear in nets with pingers. In 2001 no gray seals were observed taken in nets equipped with pingers.

The one observed take in the mid-Atlantic gillnet fisheries (2001) was on a “ fish trip”, therefore no
mortality estimate was extrapolated. See Bisack (1997) for “ trip” type definitions.

Number ofvessels is not known.

Other Mortality

Gray seals, like harbor seals, were hunted for bounty in New England waters until the late 1960's. This

hunt may have severely depleted this stock in USA waters (Rough 1995). In addition, the Cape Cod stranding
network has documented several animals with netting or plastic debris around their necks in the Cape
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Cod/Nantucket area. An unknown level ofmortality also occurs in the mariculture industry (i.e., salmon farming)
and by deliberate shooting (NMFS unpublished data).

In Canada, gray seals were hunted for several centuries by indigenous people and European settlers in the
GulfofSt. Lawrence and along the Nova Scotia eastern shore, and were locally extirpated ( Lavigueur and Hammill
1993). By the mid-1900s gray seals were considered to be rare, and in the mid-1960s the population in eastern
Canada was estimated to be 5,600 (Mansfield 1966). Since the mid-1960s the population has been increasing.
During a bounty program(1976-1983) and a culling program (1967-1983), the average annual removals were 720
and 1,000 seals, respectively (Anon 2001). Between 1993-2000, the annual kill ofgray seals by hunters was: 1993
(0), 1994 (40), 1995 (364),1996 (132),1997 (72), 1998 (275), 1999 (98), and 2000 (342) (Anon 2001). The
traditional hunt ofa few hundred animals is expected to continue in 2001 (Anon 2001) offthe Magdalen Islands and
in other areas except Sable Island, where commermal huntlng is not pernntted

6-g1a al-strandings-dataare evtewCanada also issues personal hunting

licenses, which allows the holder to take 6 grey seals annually (Lesage and Hammill 2001). Hunting is not
permitted during the breeding season and some additional seasonal/spatial restrictions are in efect (Lesage and
Hammill 2001).

From+597+26661997 to 2001, 433197 gray seal strandings were recorded, extending fromMaine (+325) to
North Carolina (1). Most ofthe strandings were in Massachusetts (4872), New York (3+55), and Maine (#925).
ErghteerTwenty-three animals showed signs ofhuman interactions: ﬁshery (68) power plant (3) oil sp111 (4-6) shot
(1), mutilated (1), boat strike (1) and other (3).—Furth Rey—Hv A are-etrthe He—+6 A
eeofrdttton: Semelurther, some live strandings are euthanized due to the dnlll‘ldl s condltlon and some sick and
injured seals are transported to rehabilitation facilities. Stranding data probably underestimate the extent offishery-
related mortality and serious injury because not all ofthe marine mammals which die or are seriously injured wash
ashore, nor will all ofthose that do wash ashore necessarily show signs ofentanglement or other fishery interaction.

STATUS OF STOCK

The status ofthe gray seal population, relative to OSP, in US Atlantic EEZ waters is unknown, but the
populations appear to be increasing in Canadian and USA waters. The species is not listed as threatened or
endangered under the Endangered Species Act. Recent data indicate that this population is increasing. The total
fishery-related mortality and serious injury for this stock is believed to be very low relative to the population size in
Canadian waters and can be considered insignificant and approaching zero mortality and serious injury rate. The
level ofhuman-caused mortality and serious injury in the US Atlantic EEZis unknown, but believed to be very low
relative to the total stock size; therefore, this is not a strategic stock.

REFERENCES

Anon. 1986. Seals and sealing in Canada. Rep. ofthe Royal Commission on Seals and Sealing, Vol. 1,65 pp.
Available fromCanadian Government Publishing Centre, Ottawa, Canada.

Anon. 2001. Atlantic seal hunt: 2001 management plan. Available from Canadian Department ofFisheries and
Oceans, Ottawa, Ontario Canada, K1A OE6, Resource Management - Atlantic. 34 pp.

Barlas, M. E. 1999. The distribution and abundance ofharbor seals (Phoca vitulina concolor) and gray seals
(Halichoerus grypus) in southern New England, winter 1998- summer 1999. MA Thesis, Boston
University, Graduate School of Arts and Sciences., Boston, MA. 52 pp.

Barlow, J., S. L. Swartz, T. C. Eagle and P.R. Wade. 1995. U.S. Marine Mammal Stock Assessments:

Guidelines for Preparation, Background, and a Summary ofthe 1995 Assessments. U.S. Dep. Commer.,
NOAA Tech. Memo. NMFS-OPR-6, 73 pp.

Bisack, K. D. 1997. Harbor porpoise bycatch estimates in the New England multispecies sink gillnet fishery: 1994
and 1995. Rep. int Whal. Commn. 47:705-14.

Bonner, W.N. 1981. Grey seal Halichoerus grypus Fabricus,1791. Pp.111-144 in: S. H. Ridgway and R. J.
Harrison (eds), Handbook ofmarine mammals, Vol. 2: Seals. Academic Press,London, 359 pp.

Boskovic, R., K. M. Kovacs, M. O. Hammill, and B. N. White. 1996. Geographic distribution ofmitochondrial
DNA haplotypes in grey seals (Halichoerus grypus). Can. J. Zool.74: 1787-1796.

Bravington, M. V.and K. D. Bisack. 1996. Estimates ofharbor porpoise bycatch in the GulfofMaine sink gillnet
fishery, 1990-93. Rep. int Whal. Commn.46:567-574.

14



Davies,J.L. 1957. The geography ofthe gray seal. J. Mamm.38:297-310.

deHart, P. A.P. 2002. The distribution and abundance ofharbor seals (Phoca vitulina concolor) in the Woods
Hole region. MA Thesis, Boston University, Graduate School of Arts and Sciences., Boston, MA. 88
pp-

Hammill, M.O., G.B. Stenson, R.A. Myers and W.T. Stobo. 1998. Pup production and population trends ofthe
grey seal (Halichoerus grypus) in the GulfofSt. Lawrence. Can. J. Fish. Aquat. Sci. 55:423-430.

Katona, S. K., V.Rough and D. T. Richardson. 1993. A field guide to whales, porpoises, and seals from Cape
Cod to Newfoundland. Smithsonian Institution Press, Washington, DC. 316 pp.

Laviguer, L. and M. O. Hammill. 1993. Distribution and seasonal movements ofgrey seals, Halichoerus grypus,
born in the GulfofSt. Lawrence and eastern Nova Scotia shore. Can. Field-Nat.107: 329-340.

Lens, S. 1997. Interactions between marine mammals and deep water trawlers in the NAFO regulatory area. /CES
C.M.8/Q. 10 pp.

Lesage, V.and M. O. Hammill. 2001. The status ofthe grey seal, Halichoerus grypus, in the Northwest Atlantic.
Can. Field-Nat.115(4): 653-662.

Mansfield, A.W. 1966. The grey seal in eastern Canadian waters. Can. Audubon Mag.28:161-166.

Mohn, R. and W.D. Bowen. 1996. Grey seal predation on the eastern Scotian Shelf Modeling the impact on
Atlantic cod. Can.J. Aquat. Sci. 53:2722-2738.

Payne,P.M.and L. A. Selzer. 1989. The distribution, abundance and selected prey ofthe harbor seal, Phoca
vitulina concolor,in southern New England. Mar. Mammal Sci. 5(2): 173-192.

Read, A. J. 1994. Interactions between cetaceans and gillnet and trap fisheries in the northwest Atlantic. Rep. int
W hal. Commn. Special Issue 15: 133-147.

Rough, V. 1995. Gray seals in Nantucket Sound, Massachusetts, winter and spring, 1994. Final report to Marine
Mammal Commission, Contract TI0155615,28 pp. NTIS Pub.PB95-191391.

Stobo, W. T.and K. C. T. Zwanenburg. 1990. Grey seal (Halichoerus grypus) pup production on Sable Island
and estimates ofrecent production in the northwest Atlantic. Pp.171-184 in: W.D. Bowen (ed),
Population biology ofsealworm(Pseudoterranova decipiens) in relation to its intermediate and seal hosts.
Can. Bull. Fish. and Aq. Sci. 222.

Wade, P.R.and R. P. Angliss. 1997. Guidelines for assessing marine mammal stocks: Report ofthe GAMMS
Workshop April 3-5, 1996, Seattle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-
OPR-12,93 pp.

Walden, J. 1996. The New England gillnet effort survey. NOAA-NMFS-NEFSC Ref Doc. 99-10. 38 pp.
Available from: National Marine Fisheries Service, 166 Water Street, Woods Hole, MA 02543-1026.

Zwanenberg, K.C.T.and W.D. Bowen. 1990. Population trends ofthe grey seal (Halichoerus grypus) in eastern
Canada. Pp.185-197 in: W.D.Bowen (ed.), Population Biology ofSealworm (Pseudoterranova
decipiens) in Relation to its Intermediate and Seal Hosts. Can. Bull. Fish. and Aq. Sci.222.

15



JanwaryDecember 2002
HARP SFAL (Phoca groenlandica):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The harp seal occurs throughout much ofthe North Atlantic and Arctic Oceans (Ronald and Healey 1981;
Lavigne and Kovacs 1988); however, in recent years, numbers ofsightings and strandings have been increasing off
the east coast ofthe United States from Maine to New Jersey (Katona et a/. 1993; Stevick and Fernald 1998; B.
Rubinstein, pers. comm, New England Aquarium; McAlpine 1999; Lacoste and Stenson 2000). These extralimital
appearances usually occur in January-May (Harris ef a/. 2002), when the western North Atlantic stock ofharp seals
is at its most southern point ofmigration. Concomitantly, a southward shift in winter distribution off
Newfoundland was observed during the mid-1990s, which was attributed to abnormal environmental conditions
(Lacoste and Stenson 2000). The world’s harp seal population is divided into three separate stocks, each identified
with a specific breeding site (Bonner 1990; Lavigne and Kovacs 1988). The largest stock is located in the western
North Atlantic offeastern Canada and is divided into two breeding herds which breed on the pack ice. The Front
herd breeds offthe coast of Newfoundland and Labrador, and the Gulfherd breeds near the Magdalen Islands in the
middle ofthe GulfofSt. Lawrence (Sergeant 1965; Lavigne and Kovacs 1988). The second stock breeds in the
White Sea offthe coast ofthe Soviet Union, and the third stock breeds on the West Ice offeastern Greenland
(Lavigne and Kovacs 1988; Anon 1998). Harp seals are highly migratory (Sergeant 1965; Stenson and Sjare 1997).
Breeding occurs at different times for each stock between mid-February and April foreaeh-steel. Adults then
assemble north oftheir whelping patches to undergo the annual molt. The migration then continues north to Arctic
summer feeding grounds. In late September, after a summer offeeding, nearly all adults and some ofthe immature
animals migrate southward along the Labrador coast, usually reaching the entrance to the GulfofSt. Lawrence by
early winter. There they split into two groups, one moving into the Gulfand the other remaining offthe coast of
Newfoundland. e Hre-ratre-the-seals-disperse-tofeed-andttate t t ate-HrHarge

The extreme southern limit ofthe harp seal's habitat extends into the USA Atlantic Exclusive Economic
Zone (EEZ) during winter and spring. Support for the increase in numbers and geographic distribution ofharp seals
in New England to mid-Atlantic waters is based primarily on strandings, and secondarily on fishery bycatch
(McAlpine and Walker 1990; Rubinstein 1994).

POPULATION SIZE

The total population size ofharp seals is unknown; however, three seasonal abundance estimates are
available which use a variety ofmethods including aerial surveys and mark-recapture (Table 1). Generally, these
methods include surveying the whelping concentrations and modeling pup production. Harp seal pup production in
the 1950s was estimated at 645,000 decreasing to 225,000 by 1970 (Sergeant 1975). Estimates began to increase at
that time and have continued to rise, reaching 478,000 in 1979 (Bowen and Sergeant 1983; Bowen and Sergeant
1985),577,900 in 1990 (Stenson et al. 1993), and 998,000 in 1999 (Stenson ez al.2000).

Roffand Bowen (1983) developed an estimation model to provide a more precise estimate oftotal
peprtatten abundance. This technique incorporates recent pregnancy rates and estimates ofage-specific hunting
mortality (CAFSAC 1992). Shelton et al. (1992) applied a harp seal estimation model to the 1990 pup production
and obtained an estimate of3.1 million (range 2.7-3.5 million; Stenson 1993). Using arevised population model,
1994 pup count data, and two assumptions regarding pup mortality rates, Shelton ez al. (1996) estimated pup
production and total population size for the period 1955-1994. The 1994 total population estimate was 4.8 million
(95%Cl=4.1 -5.5 million) harp seals (Warren et al. 1997Fabtet). The 1999 population estimate was 5.2
million (95% CI=4.0 - 6.4 million) harp seals (Healey and Stenson 2000) (Table 1).
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Table 1. Summary ofabundance estimates (pups and total) for western North Atlantic harp seals. Year and
area covered during each abundance survey, resulting abundance estimate (Nmin) and coeflicient of
variation (CV).

Month/Y ear Area NiaNpeg CV.
+594 EasternAtantte-Canada-tabrader F025506-pups 665
+554 EasternArthantre-Canada-tabrador 4+-S-mHten 7720064
1999 Eastern Atlantic Canada - Labrador 998,000 pups +200,000 (95% CI)
1999 Eastern Atlantic Canada - Labrador 5.2 million +1,200,000 (95% CI)

Minimum population estimate
Present data are insufficient to calculate the mininmmpopulation estimate for USA waters. It is estimated

there are at least 5.2 million (1.2 million) harp seals in Canada (Healey and Stenson 2000).

Current population trend

The population appears to be increasing in USA waters, judging fromthe increased number ofstranded
harp seals, but the magnitude ofthe suspected increase is unknown. In Canada, since 1996 the population has been
stable (5.2 million; 1.2 million) due to large harvests ofyoung animals in recent years (Healey and Stenson 2000).

CURRENT ANDMAXIMUMNET PRODUCTIVITY RATES

Current and maximumnet productivity rates are unknown for this stock. The best data are based on
Canadian studies. Recent studies indicate that pup production has increased, but the rate ofpopulation increase
cannot be quantified at this time (Stenson et al. 1996). The mean age ofsexual maturity was 5.8 yrs in the mid-
1950's, declining to 4.6 yrs in the early 1980's and then increasing to 5.6 yrs in the mid-1990s (Sjare et al. 1996;
Sjare and Stenson 2000).

For purposes ofthis assessment, the maximumnet productivity rate was assumed to be 0.12. This value
is based on theoretical modeling showing that pinniped populations may not grow at rates much greater than 12%
given the constraints oftheir reproductive life history (Barlow ef al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimumpopulation size, one-halfthe maximum
productivity rate, and a “ recovery” factor (MMPA Sec.3.16 U.S.C. 1362; Wade and Angliss 1997). The
minimumpopulation size in USA waters is unknown. The maximumproductivity rate is 0.12, the default value
for pinnipeds. The “recovery” factor, which accounts for endangered, depleted, threatened stocks, or stocks of
unknown status relative to optimumsustainable population (OSP) was set at 1.0 because it was believed that harp
seals are within OSP. PBR for the western North Atlantic harp seal in USA waters is unknown. Applying the
formula to the minimumpopulation estimate for Canadian waters results in a"PBR" 0f312,000 harp seals.
However, Johnston et al. (2000) suggests that catch statistics fromthe Canadian hunt are negatively biased due to
under reporting; therefore, an Fr 0f0.5 swewte may be appropriate. Using the lower Fr results in a “ PBR” of
156,000 harp seals.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
For the period +396-26661997-2001, the total estimated human caused mortality and serious injury to harp

seals was 3245222287,949. This is derived from#htee four components: 1) 368464+4+268,337 from+996-26661997
to 2001 (1997=333,873; 1998=365,115; 1999=324,606; 2000=91,602 and 2001=226,493) average catches of
Northwest Atlantic harp seals by Canada and Greenland; 2) 16,000 - 23,000 (annually) fromaverage bycatches in the
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Newfoundland lumpfish fishery; asd-3) +4+109 harp seals E¥=629CV=0.31 fromthe observed USA fisheries
(Table 2),and 4) 3 fromaverage 1997 to 2001 stranding mortalities showing signs ofhuman interaction.

Fishery Information
USA

Data on current incidental takes in USA fisheries are available fromseveral sources. In 1986, NMFS
established a mandatory selfreported fisheries information systemfor large pelagic fisheries. Data files are
maintained at the Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC)

Sea Sampling Observer Programwas initiated in 1989, and since that year several fisheries have been covered by the
program. In late 1992 and in 1993, the SEFSC provided observer coverage ofpelagic longline vessels fishing off
the Grand Banks (Tail ofthe Banks) and provides observer coverage ofvessels fishing south ofCape Hatteras.

Recent bycatch has been observed by NMFS Sea Samplers in the Northeast multispecies sink gillnet
fisheries, but no mortalities have been documented in the mid-Atlantic coastal gillnet, Atlantic drift gillnet, pelagic
pair trawl or pelagic longline fisheries.

Northeast Multispecies Sink Gillnet:

In 1993, there were approximately 349 full and part-time vessels in the Northeast multispecies sink gillnet
fishery which covered the GulfofMaine and southern New England (Table 2). An additional 187 vessels were
reported to occasionally fish in the GulfofMaine with gillnets for bait or personal use; however, these vessels were
not covered by the observer program(Walden 1996) and their fishing effort was not used in estimating mortality. In
1998, there were approximately 310 vessels in this fishery (NMFS unpublished data). Observer coverage in terms of
trips has been 1%, 6%, 7%, 5%, 7%, 5%, 4%, 6%, 5%, 6% 6%, and %4 % for 1990 to 26662001, respectively.

The fishery has been observed in the GulfofMaine and in Southern New England. There were +24 122 harp seal
mortalities observed in the Northeast multispecies sink gillnet fishery between 1990 and26866and 2001. Annual
estimates ofharp seal bycatch in the Northeast multispecies sink gillnet fishery reflect seasonal distribution ofthe
species and offishing effort. Estimated annual mortalities (CV in parentheses) fromthis fishery during +996~
+5951990-2001 were 0 during 1990-1993,861 in 1994 (0.58),694 in 1995 (0.27),89 in 1996 (0.55),269 in 1997
(0.50),78 in 1998 (0.48),81 in 1999 (0.78), ard-24 in 2000 (1.57) and 26 in 2001 (1.04). The 1994 and 1995
bycatches include 16 and 153 animals, respectively, fromthe estimated number ofunknown seals (based on

observed mortalities ofseals that could not be identified to species). The unknown seals were prorated, based on
spatial/temporal patterns ofbycatch ofharbor seals, gray seals, harp seals, and hooded seals. Average-annuat

+08-harp Since 1997, unidentified seals €&¥=0-363have not been prorated to a species. This is consistent with the
treatment ofother unidentified mammals that do not get prorated to a specific species. There were 0, 1,5, and 8
unidentified seals observed during 1998 through 2001, respectively. Average annual estimated fishery-related
mortality and serious injury to this stock attributable to this fishery during 1997-2001 was 96 harp seals
(CV=0.33). The stratification design used is the same as that for harbor porpoise (Bravington and Bisack 1996).
The bycatch occurred principally in winter (January-May) and was mainly in waters between Cape Ann and New
Hampshire. One observed winter mortality was in waters south ofCape Cod.

Mid-Atlantic Coastal Gillnet:

Observer coverage ofthe USA Atlantic coastal gillnet fishery was initiated by the NEFSC Sea Sampling
programin July 1993 and, fromJuly to December 1993, 20 trips were observed. During 1994 and 1995,221 and
382 trips were observed, respectively. This fishery, which extends fromNorth Carolina to New York, is actually a
combination ofsmall vessel fisheries that target a variety offish species, some ofwhich operate right offthe beach.
The number ofvessels in this fishery is unknown because records which are held by both state and federal agencies
have not been centralized and standardized. Observer coverage, expressed as percent oftons offish landed, was 5%,
4%, 3%, 5%, 2%, 2%, and 2% for 1995,1996,1997,1998, 1999, exd-2000, and 2001, respectively (Table 2).

No harp seals were taken in observed trips during 1993-1997, and +$9991999-2001. One harp seal was
observed taken in 1998 (Table 2). Observed effort was eetrreentrated-offNFand-scattered between BENew York and
North Carolina from 1 to 50 miles offthe beach. All bycatches were documented during January to April. Using
the observed takes, the estimated annual mortality (CV in parentheses) attributed to this fishery was 0 in 1995-1997,
17 in 1998 (1.02), and 0 in beth3+999-and26661999-2001. Average annual estimated fishery-related mortality
attributable to this fishery during +996~26661997-2001 was 3.0 harp seals (CV=1.02).
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North Atlantic Bottom Trawl
Vessels in the North Atlantic bottomtrawl fishery, a Category III fishery under MMP A, were observed in

order to meet fishery management needs, rather than marine mammal management needs. An average of970 vessels
(full and part time) participated annually in the fishery during 1991-1995. The fishery is active in all seasons in
New England waters. No mortalities were observed between 1991-2000 and one mortality was observed in 2001.
Observer coverage, expressed as number oftrips, was < 1% ffom 1997 to 2001 (Table 2). The estimated annual
fishery-related mortality and serious injury attributable to this fishery (CV in parentheses) was 0 between 1991-
2000, and 49 (CV=1.10)in 2001. Average annual estimated fishery-related mortality attributable to this fishery in
2001 was 10 harp seals (CV=1.10) (Table 2). However, these estimates should be viewed with caution due to the
extremely low (<1%) observer coverage.

CANADA

An unknown number ofharp seals have been taken in Newfoundland and Labrador groundfish gillnets
(Read 1994). Harp seals are being taken in Canadian lumpfish and groundfish gillnets and trawls, but estimates of
total removals have not been calculated to date (Anon. 1994). A recent analysis ofbycatch in the Newfoundland
lumpfish fishery indicates that ffwer than 10,000 seals were taken annually fromthe start ofthe fishery in 1968 until
1984 (Walsh et al. 2000). Between 1984 and 1995, annual bycatches have been more variable, ranging between
3,000 and 36,000 animals. Since 1996, bycatches have varied between 16,000 and 23,000 seals annually (DFO
2000).

There were 3,121 cod traps operating in Newfoundland and Labrador during 1979, and about 7,500 in 1980
(Read 1994). This fishery was closed at the end 0f1993 due to collapse ofCanadian groundfish resources.

In 1996, observers recorded 4 harp seals (1 released alive) in Spanish deep-water trawl fishing on the
southern edge ofthe Grand Banks (NAFO Areas 3) (Lens 1997). Seal bycatches occurred year-round, but
interactions were highest during April-June. Many ofthe seals that died during fishing activities were unidentified.
The proportion ofsets with mortality (all seals) was 2.7 per 1,000 hauls (0.003).
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Table 2. Summary ofthe incidental mortality ofharp seal (Phoca groenlandica) by commercial fishery
including the years sampled (Y ears), the number ofvessels active within the fishery (Vessels), the
type ofdataused (Data Type), the annual observer coverage (Observer Coverage), the mortalities
recorded by on-board observers (Observed Mortality), the estimated annual mortality (Estimated
Mortality), the estimated CV ofthe annual mortality (Estimated CVs) and the mean annual
mortality (CV in parentheses).
Fishery Years | Vessels | Data Type ! Observer Observed | Estimated | Estimated Mean
Coverage 2 Mortality® | Mortality CVs Annual
Mortality
Northeast Obs. Data 045 .00, 9+-40,4, $95269, 555 .50, +68-96
Multispecies 5666 301 Weighout, .05, .06, 4,3,1 78,81, 48,.78, =9
Sink Gillnet 97-01 Logbooks .06, .04 24,26 1.57,1.04 (:33)

Mid Atlantic Obs. Data B4 .03, 60,1, 650,17, 6;0,1.02, 3

Coastal Sink 96-66 | Unk* Weighout .05,.02, 0,0,0 0,0,0 0,0,0 (1.02)

Gillnet 97-01 .02,.02

North Atlantic Obs. Data .002,.001, 0,0,0, 0,0,0, 0,0,0, 10

Bottom Trawl 97-01 970 Weighout .003,.003, 0,1 0,0,49 0,1.10 (1.10)

004
TOTAL +H+109
29
(31

! Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast
Fisheries Science Center (NEFSC) Sea Sampling Program. NEFSC collects landings data (Weighout) and
total landings are used as a measure oftotal effort for the sink gillnet fishery. Mandatory logbook
(Logbook) data are used to determine the spatial distribution offishing effort in the Northeast nultispecies
sink gillnet fishery.

2 The observer coverage for the Northeast multispecies sink gillnet fishery is measured in trips. Observer
coverage for the Mid Atlantic coastal sink gillnet fishery is measured in tons offish landed. North Atlantic
bottomtrawl fishery coverage is measured in trips.

3 In the New England sink gillnet fishery, 31 and 0 harp seals were taken on pingered trips during 1997 and
1998, respectively. During 1997, 1998,1999, and 2000, and 2001, there were 31,4, 2, ané 2, and 1 harp
seals observed on "mammal trips", respectively. See Bisack (1997) for “ trip” type definitions. Baring
Between 1999 and 2866,2001, 2, and 1, and 0 harp seals, respectively, were observed on “ fish trips” and
3,and 2, and 1 were observed taken frompingered nets.

4 Number ofvessels is not known.

Other Mortality

Harp seals have been commercially hunted since the mid-1800's in the Canadian Atlantic (Stenson 1993).
A total allowable catch (TAC) 0f200,000 harp seals was set for the large vessel hunt in 1971. The TAC varied

until 1982 when it was set at 186,000 seals and remained at this level through 1995 (Stenson 1993; Anon 1998).
The TAC was increased to 250,000 and 275,000, respectively,in 1996 and 1997 (Anon 1998). The 1997 TAC

has remained in effect through 2001 (Anon 2001a). In 2001, the Canadian Minister ofFisheries and Oceans
established a panel ofeminent persons to provide advice on a long-termstrategy for the management ofseal
populations (Anon 2001). Catches ranged from 124,000 to 231,000 from1971 to 1982, declined to arange of

19,000 to 94,000 between 1983 and 1995, and increased dramatically to 243,000 in 1996 and 282,000 in 1998
(Stenson 1993; Anon 1998; Anon 2001). Catches declined to 92,000 in 2000 (Anon 2001b). Harp seals are also

hunted in the Canadian Arctic and in Greenland (DFO 2000). There are no recent statistics for the Canadian Arctic,
but during the late 1970's annual catches ranged between 1,200 and 6,500 animals. Prior to 1980, Greenland
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catches were fewer than 20,000 annually, but in recent years have dramatically increased to around 100,000 (DFO
2000). The commercial catches do not account for subsistence takes and animals that are killed but not landed
(struck and lost) (Lavigne 1999). A recent analysis ofthe struck and lost rates suggests that the rate for young seals
(majority ofCanadian take) is less than 5%, while losses ofolder seals are higher (approximately 50%) (DFO 2000).
From 1988 to 1993 strandings each year were under 50, approaching 100 animals in 1994, and exceeding
100 animals in 1995-1996 (Rubinstein 1994; B. Rubinstein, New England Aquarium, pers. comm.). In addition,
in 1996 there was a stranding in North Carolina. From+997+26661997 to 2001, 485980 strandings were recorded,
rﬁei-u—d-mg—eﬂeofwhwh 50% (495) were in Nerth-Caretna2001. Mes-fFlﬁy two pe1cent (n =258) ofthe 2001
strandings eeed i vherssteh u A y
the remaining 48% were live strandings. Farthertrany-aretivestrs es-afnd-some-are-euthantzed-dweStrandings
were recorded from Maine (166/17%) to North Carohna (1) and theaﬂfﬂﬁ—s—eeﬁd-rt—reﬂ- hlghest numbers were in
Massachusetts (339/35%) and New York (277/28%). Seme-steleMany were live strandings and tayured-sealssome
were trafspertedeuthanized due to rehabtttatronfaertresthe animal’s condition. Some sick and injured seals were
transported to rehabilitation facilities, and some subsequently died. Few harp seals showed signs ofthuman
interactions and, except for 4 shot animals, 8 fishery interactions, 1 mutilated animal, 1 boat strike, and 1 ingested
plastic, the interactions were classified as other (e.g., no signs ofhuman interaction) . Few-antmats-showed-stgnsof

humanrteraettonsandChanges in environmental conditions, exeept+or4-shotantmatssHisheryirteraettonand+
mrttated-antal-the-tnteraettons-wereetasstiredcollapse offish stocks, and changes in the distribution ofprey off

Atlantic Canada have been suggested as ethercauses ofthe southward and extralimital seasonal shift in harp seal
distribution since the mid 1990's (McAlpine ef al. 1999; Lacoste and Stenson 2000). Fhe-trereased-ramber
effactors contributing to a dramatic increase in strandings in 2001 are unknown (Harris et a/.2002), but may
indicate a possible shift in distribution or expansion southward into USA waters.

were carcasses, and

STATUS OF STOCK

The status ofthe harp seal stock, relative to OSP, in the US Atlantic EEZis unknown, but the population
appears not to be stabte increasing in Canadian waters. sdae-to-harvestofyoungantmals: The species is not listed
as threatened or endangered under the Endangered Species Act. The total fishery-related mortality and serious injury
for this stock is believed to be very low relative to the population size in Canadian waters and can be considered
insignificant and approaching zero mortality and serious injury rate. The level ofhuman-caused mortality and
serious injury in the USA Atlantic EEZ is snkerewssbut believed to be very low relative to the total stock size;
therefore, this is not a strategic stock.
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Beeerber+298December 2002
HOODED SFAL (Cystophora cristata):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The hooded seal occurs throughout much ofthe North Atlantic and Arctic Oceans (King 1983) preferring
deeper water and occurring farther ofiShore than harp seals (Sergeant 1976; Campbell 1987; Lavigne and Kovacs
1988; Stenson ef al. 1996). Hooded seals tend to wander far out oftheir range and have been seen as far south as
Puerto Rico (Mignucci-Giannoni and Odell 2001), with increased occurrences from Maine to Florida. These
appearances usually occur between January and May in New England waters, and in summer and autunm offthe
Southeast USA coast and in the Caribbean (McAlpine et al. 1999; Harris et al. 2001; Mignucci-Giannoni and Odell
2001). Although it is not known which stock these seals come from, it is known that during this-tire-framespring,
the Northwest Atlantic stock ofhooded seals are at their southern most point ofmigration in the GulfofSt.
Lawrence. The worlds' hooded seal population is divided into three separate stocks, each 1dent1ﬁed Wrth a specific
breeding site (Lavigne and Kovacs 1988; —n v G e v
Nevwdorrrdtand-and-GuetSttawrenee Stenson ef a/l. 1996) One stock, whrch whelps offthe coast ofeastern
Canada, is divided into two breeding herds (Front and Gulf) which breed on the pack ice. The Front herd (largest)
breeds offthe coast of Newfoundland and Labrador and the Gulfherd breeds in the GulfofSt. Lawrence. The second
stock breeds in the Davis Strait, and the third stock occurs on the West Ice offeastern Greenland.

Hooded seals are a highly migratory species. Hooded seals remain on the Newfoundland continental shelf

during winter/spring (Stenson et al. 1996). Breeding occurs at about the same time in March for each stock.

Adults fromall stocks then assemble in the Denmark Strait to molt between late June and August (King 1983;

Anon 1995), and following this, the seals disperse widely. Some move south and west around the southern tip of
Greenland, and then north along the west coast of Greenland. Others move to the east and north between Greenland
and Svalbard during late summer and early fall (Lavigne and Kovacs 1988). Little else is known about the activities
ofhooded seals durrng the rest ofthe year until they assemble agaln in February for breedrng

POPULATION SIZE

The number ofhooded seals in the western North Atlantic is unknown. Seasonal abundance estimates are
available based on a variety ofanalytical methods based on commercial catch data, and including aerial surveys.
These methods often include surveying the whelping concentrations and modeling the pup production. Several
estimates of pup production at the Front are available. Hooded seal pup production between 1966 and 1977 was
estimated between at 25,000 - 32,000 annually (Benjaminsen and Oritsland 1975; Sergeant +9#61976b; Lett 1977,
Winters and Bergflodt 1978; Stenson et al. 1996). Estimated pup production dropped to 26,000 hooded seal pups
in 1978 (Winters and Bergflodt 1978). Pup production estimates began to increase afier 1978, reaching 62,000
(95%Cl1.43,700 - 89,400) by 1984 (Bowen ef al. 1987). Bowen et al. (1987) also estimated pup production in the
Davis Strait at 18,600 (95% C.1. 14,000 - 23,000). A 1985 survey at the Front (Hay ef al. 1985) produced an
estimate 0f61,400 (95%C.1. 16,500 - 119 450) Hamm111 et al (1992) estimated pup production to be 82,000
(SE=12,636) in 1990. Nereeentpoptta e fvatha pt-assemeAssuming aratio ofpups to total
population of 1:5, pup production in the Gulfand Front herds would represent a total population ofapproximately
400,000-450,000 hooded seals (Stenson 1993). Based on the 1990 survey, Stenson et al. (1996) suggested that
pup production may have increased at about 5% per year since 1984. However, because ofexchange between the
Front and the Davis Strait stocks, the possibility ofa stable or slightly declining level ofpup production is also
likely (Stenson 1993; Stenson et al. 1996). Happearsthatthenumberofheooded-seatsin 1998 and 1999, surveys
were conducted to estimate pup production in the southern GulfofSt. Lawrence, which is trereastagthe smallest
component ofthe NW Atlantic stock (Anon.2001a). The estimate 0f2,000 was similar to the previous published
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1990 estimate (Hammill ez @/. 1992; Anon.2001a). The impact ofthe lack ofice in the Gulfin recent years on pup
production is unknown (Anon.2001). There are no current estimates of pup production for the Davis Strait or the
Front breeding groups. The Joint ICES/NAFO Working Group on Harp and Hooded Seals recommended that new

surveys be conducted to obtain a current assessment ofthe Northwest Atlantic stock (Anon. 2001a).

+996 ErontherdsNewfoundsabrador |  $2166 Nonereported

Minimum population estimate

Present data are 1nsuﬂic1ent to calculate the mlnlmumpopulatlon estimate for U.S. waters. fis-estimnted
thatSince there are app s+5+++a adtktsno recent comprehensive pup production
counts it is not possible to pa-ps%—m—@aﬁ&d-raﬂ—w&teﬁasbesb current population size (StepseretatAnon.
+5932001a).

Current population trend
There are no current data to assess the status ofthe population in either Canadian or USA waters.Catrent

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
Current and maximumnet productwlty rates are unknown for thls stock. The most approprlate data are
basedonCanadlanstuches Hettot-Canada-may-betrereastrestowhy A DHdte

e 6 atThe most recent
comprehenswe pup productlon fs—s-t-&b-l-e—eihd-eeh—rrm—g—é&t—eﬁseﬁ‘)%-)survey (1 990) is nearly 13 years old, which
exceeds the GAMMS (Wade and Angliss 1997) criterion (e.g.,>8 years) for reliable abundance data.

For purposes ofthis assessment, the maximumnet productivity rate was assumed to be 0.12. This value
is based on theoretical modeling showing that pinniped populations may not grow at rates much greater than 12%
given the constraints oftheir reproductive life history (Barlow ef al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimumpopulation size, one-halfthe maximum
productivity rate, and a “ recovery” factor (MMP A Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimumpopulation size is unknown. The maximumproductivity rate is 0.12, the default value for pinnipeds.
The recover factor (Fr ) for this stock is +650.5, the value for stocks with unknown population statussbutlereow-te
be—mefeas-m—g PBR for the western North Atlantic hooded seal in U S. waters is unknown
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

IrAttentie-CanadalFor the period 1997 to 2001, heed 2 re-beereonimere hrrte hre
strree-thetated-806sthe total estimated human caused mortality and serious injury to hooded seals was 10,393.
This is derived ffomtwo components: 1) 10,377 fom1997-2001 (1997=14,558; 1998=16,476; 1999'=7,287;
2000%=6,717; and 2001%= 6,847) average catches ofNorthwest Atlantic population ofhooded seals by Canada and
Greenland; and 2) 16 hooded seals (CV=1.14) fromthe observed USA fisheries (Table 2).

11999 Greenland catches are provisional; 2 1998-1999 average Greenland catches

In 1974 total allowable catch (TAC) was set at 15,000, and reduced to 12,000 in 1983 and to 2,340 in
1984 (Stenson 1993; Anon 1998). From1991- 1992 the TAC was increased to 15,000. A TAC of8,000 was set
for 1993, and held at that level through 1997. From 1974 through 1982, the average catch was 12,800 animals,
mainly pups. Since 1983 catches ranged from33 in 1986 to 6,425 in 1991, with a mean catch 0f1,001 between
1983 and 1995. In 1996 catches (25,754) were more than three times the allowable quota (Anon 1998). The high
catch was attributable to good ice conditions and strong market demand. Catches in 1997 were 7,058, slightly
below the TAC.

Hunting in the GulfofSt. Lawrence (below 50°N) has been prohibited since 1964. No commercial hunting

ofhooded seals is permitted in the Davis Strait.
Total annual estimated average fishery-related mortality or serious injury to this stock in U.S. waters

during 1992-1996 was 5.6 hooded seals (CV=0.96; Table 2).

Fishery Information
USA

Dataon-etrrentinerdentattalces+5-S- Data on current incidental takes in USA fisheries are available from
several sources. In 1986, NMFS established a mandatory selfreported fishery information systemfor large pelagic
fisheries. Data files are maintained at the Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries
Science Center (NEFSC) Sea Sampling Observer Programwas initiated in 1989, and since that year several fisheries
have been covered by the program. In late 1992 and in 1993, the SEFSC provided observer coverage ofpelagic
longline vessels fishing offthe Grand Banks (Tail ofthe Banks) and provides observer coverage ofvessels fishing
south ofCape Hatteras.

Recent by-catch has been observed by NMFS Sea Samplers in the New England multispecies sink gillnet
fisheries, but no mortalities have been documented in the mid-Atlantic coastal gillnet, Atlantic drift gillnet, pelagic
pair trawl or pelagic longline fisheries.

In 1993, there were approximately 349 full- and part-time vessels in the New England multispecies sink
gillnet fishery, which covered the GulfofMaine and southern New England (Table 2). An additional 187 vessels
were reported to occasionally fish in the GulfofMaine with gillnets for bait or personal use; however, these vessels
were not covered by the observer program(Walden 1996) and their fishing effort was not used in estimating
mortality. Observer coverage in terms oftrips has been 1%, 6%, 7%, 5%, 7%, 5%, 4%, 6%, 5%, 6%, 6% and 4%
for 1990 to 9962001, respectively. The fishery has been observed in the GulfofMaine and in southern New
England. There was-efrewere 2 hooded seal mortalities observed in the New England multispecies sink gillnet
fishery between 1990 and +9962001. Annual estimates ofhooded seal by-catch in the New England multispecies
sink gillnet fishery reflect seasonal distribution ofthe species and offishing effort. Estimated annual mortalities (CV
in parentheses) fromthis fishery during +996-49961990-2001 was 0 in 1990-1994,28 in 1995 (0.96), ane 0 in
+95961996-2000 and 82 in 2001 (1.14). The 1995 by-catch includes 5 animals fromthe estimated number of
unknown seals (based on observed mortalities ofseals that could not be identified to species). The unknown seals
were prorated, based on spatial/temporal patterns ofby-catch ofharbor seals, gray seals, harp seals, and hooded
seals. Since 1997, unidentified seals have not been prorated to a species. This is consistent with the treatment of
other unidentified mammals that do not get prorated to a specific species. There were 0, 1, 5 and 8 unidentified
seals observed during 1998 through 2001, respectively. Average annual estimated fishery-related mortality and
serious injury to this stock attributable to this fishery during +392-45961992-2001 was $5-6-16 hooded seals (CV =
0-561.14). The stratification design used is the same as that for harbor porpoise (Bravington and Bisack 1996).

The by-catch eeesrred-ontyin 1995 occurred in winter (January-May), and the 2001 bycatch occurred in summer
(July-September). All andbycatch was in waters between Cape Ann and New Hampshire.
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CANADA
An unknown number ofhooded seals have been taken in Newfoundland and Labrador groundfish gillnets

(Read 1994).

Hooded seals are bemg taken in Canadian lumpfish and groundfish gillnets and trawls; however estimates
oftotal removals have not been calculated to date.

Table 2. Summary ofthe incidental mortality ofhooded seal (Cystophora cristata) by commercial fishery
including the years sampled (Y ears), the number ofvessels active within the fishery (Vessels), the
type ofdataused (Data Type), the annual observer coverage (Observer Coverage), the mortalities
recorded by on-board observers (Observed Mortality), the estimated annual mortality (Estimated
Mortality), the estimated CV ofthe annual mortality (Estimated CVs) and the mean annual
mortality (CV in parentheses).

Fishery Y ears Vessels Data Type ! Observer | Observed Estimated Estimated Mean
Coverage > | Mortality Mortality CVs Annual
Mortality
Northeast 9296 [ 1993=349 | Obs.Data 065 06565 60028 066 56
Multispecies 97-01 ]11998=301 | Weighout, 65 +6 8 B6-6 56y
Sink Gillnet Logbooks 4 0,0,0, 0,0,0, 0,0,0,0, 16
.06, .05, 0,1 0,82 1.14 (1.14)
06.,.06,
.04
TOTAL 56
56
16
(1.14)

1 Observer data (Obs. Data) are used to measure by-catch rates, and the data are collected within the
Northeast Fisheries Science Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout
(Weighout) landings data, and total landings are used as a measure oftotal effort for the sink gillnet fishery.
Mandatory logbook (Logbook) data are used to determine the spatial distribution ofsome fishing effort in
the New England nmultispecies sink gillnet fishery.

2 The observer coverage for the New England nultispecies sink gillnet fishery is measured in trips.

3 Only mortalities observed on marine mammal trips were used to estimate total harbor seal bycatch. See
Bisack (1997) for “ trip” type definitions. The one hooded seal mortality observed in 2001 was taken in a
net equipped with pingers.

Other Mortality

In $988-93Atlantic Canada, strame i 0
&be&té-@peﬁ&n—mméﬁbﬂmfeﬁ%—&u-bfﬁem—peﬁhoodcd scals havc bccn commcrolally huntcd at thc Front
since the late 1800's. In 1974 total allowable catch (TAC) was set at 15,000, and reduced to 12,000 in 1983 and to
2,340 in 1984 (Stenson 1993; Anon 1998). From1991 to 1992 the TAC was increased to 15,000. A TAC of
8,000 was set for 1993, and held at that level through 1997. From 1974 through 1982, the average catch was
12,800 animals, mainly pups. Since 1983 catches ranged from33 in 1986 to 6,425 in 1991, with a mean catch of
1,001 between 1983 and 1995. In 1996 catches (25,754) were more than three times the allowable quota (Anon
1998). The high catch was attributable to good ice conditions and strong market demand. The TAC has remained
at 10,000 since 1998 but catches have been very low (e.g., 10 seals in 2000; Anon.2001b). Greenland catches
remained below 5,000 during the period 1954-1975, but increased to 5,000 - 7,000 and 6,300 - 9,900, respectively,
during the periods 1976-1992 and 1993-1998 (Anon.2001a). A series ofmanagement regulations have been
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implemented since 1960. For example, hunting in the GulfofSt. Lawrence (below 50°N) has been prohibited since
1965, no commercial hunting ofhooded seals is permitted in the Davis Strait, and in 2000, the taking ofbluebacks
was prohibited (Anon.2001a).

In 1988-1993, strandings were fewer than 20 per year, and from 1994 to 1996 they increased to about 50
per year (Rubinstein 1994; Rubinstein, pers. comm). €areasses—werereeoveredfromassaehusettssFrom 1997 to
2001, ConneetrentrandNew—Yorc(Rubstetnr+9941997=41; 1998=108; 1999=36; 2000=30, and 2001=86),
Nerth-Carehnaand5-5-301 hooded seal strandings were reported to NOAA Fisheries Northeast Region Stranding
Program. Strandings were recorded from Maine to Virginia, and highest numbers were in Maine (101/36%)),
Massachusetts (92/31%), New York (53/18%), and New Jersey (27/9%). Extralimital strandings have also been
reported offthe southeast USA, North Carolina to Florida, and in the Caribbean (McAlpine et a/. ¥rginistands-
€1999; Mignucci-Giannoni and Odell 2001; NMFS, unpubl. data). Fhe-trereasednumbereofMany were live
strandings mey-trdieate-a-possiblteshifitadistributionorramge-e
euthanized due to the animal’s condition. Some sick and injured seals were transported to rehabilitation facilities,
and some subsequently died. Few hooded seals showed signs ofhuman interactions. The increased number of
strandings since the early 1990's may indicate a possible seasonal shift in distribution or range expansion southward
into U.S. waters; ifso, fishery interactions may increase.

H-Sand some were

STATUS OF STOCK

The status ofhooded seals relative to OSP in U.S. Atlantic EEZ is unknown, but the population appears
to be increasing in Canada. They are not listed as threatened or endangered under the Endangered Species Act. The
total fishery-related mortality and serious injury for this stock is believed to be very low relative to the population
size in Canadian waters and can be considered insignificant and approaching zero mortality and serious injury rate.
This is not a strategic stock because the level ofhuman-caused mortality and serious injury is believed to be very
low relative to overall stock size.

REFERENCES

Anon. 1995. Report ofthe Joint ICES/NAFO Working Group on Harp and Hooded Seals. 5-9 June 1995,
Dartmouth, Nova Scotia Canada. NAFO SCS Doc. 95/16. Serial No. N2569. 40 pp.

Anon. 1998. Report ofthe Joint ICES/NAFO Working Group on Harp and Hooded Seals. 28 August -3
September 1997, Copenhagen, Denmark. ICES CM 1998/Assess:3. 35 pp.

Anon. 2001a. Report ofthe Joint ICES/NAFO Working Group on Harp and Hooded Seals. 2-6 October 2000,
Copenhagen, Denmark. ICES CM 2001/ACFM:08. 40 pp.

Anon. 2001b. Atlantic Seal Hunt: 2001 management plan. Available fromCanadian Department ofFisheries and
Oceans, Ottawa, Ontario Canada, K1A OE6, Resource Management - Atlantic. 34 pp.

Barlow, J., S.L. Swartz, T.C. Eagle, and P.R. Wade. 1995. U.S. Marine Mammal Stock Assessments: Guidelines
for Preparation, Background, and a Summary ofthe 1995 Assessments. U.S. Dep. Commer., NOAA Tech.
Memo. NMFS-OPR-6, 73 pp.

Benjaminsen, T., and T. Oritsland. 1975. The survival ofyear-classes and estimates ofproduction and sustainable
yield ofnorthwest Atlantic harp seals. Int. Comm. Northwest Atl. Fish. Res. Doc. 75/121.

Bowen, W.D.,R.A. Myers and K. Hay. 1987. Abundance estimation ofa dispersed, dynamic population: Hooded
seals (Cystophora cristata) in the Northwest Atlantic. Can. J. Fish. Aquat. Sci. 44: 282-295.

Bravington, M. V.and K. D. Bisack. 1996. Estimates ofharbor porpoise by-catch in the GulfofMaine sink
gillnet fishery, 1990-93. Rep. int. Whal. Commn. 46:567-574.

Campbell, R.R. 1987. Status ofthe hooded seal, Cystophora cristata,in Canada. Can. Field.-Nat. 101:253-
265.

Hammill, M. O., G. B. Stenson, and R. A. Myers. 1992. Hooded seal (Cystophora cristata) pup production in
the GulfofSt. Lawrence. Can. J. Fish. Aquat. Sci. 49: 2546-2550.

Harris, D. E., B. Lelli, G. Jakush, and G. Early. 2001. Hooded seal (Cystophora cristata) records fromthe
southern GulfofMaine. Northeastern Naturalist. 8: 427-434.

Hay, K., G. B. Stenson, D. Wakeham, and R. A. Myers. 1985. Estimation ofpup production ofhooded seals
(Cystophora cristata) at Newfoundland during March 1985. €e#Can. Atl. Fish. Sci. Adv. Comm. 85/96.

King,J. E. 1983. Seals ofthe World. Cornell University Press, Ithaca, NY, 240 pp.

28



Lavigne, D. M. and K. M. Kovacs. 1988. Harps and Hoods Ice Breeding Seals ofthe Northwest Atlantic.
University of Waterloo Press, Waterloo, Ontario, Canada, 174 pp.

Lett,P.F. 1977. A model to determine stock size and management options for the Newfoundland hooded seal
stock. Can. Atl. Fish. Sci. Adv. Comm. Res. Doc. 77/25.

Mignucci-Giannoni, A. A.and D. K. Odell. 2001. Tropical and subtropical records ofhooded seals (Cystophora
cristata) dispel the myth ofextant Caribbean monk seals (Monachus tropicalis). Carib. Bull. Mar. Sci.,
68:47-58.

McAlpine, D.F.,P. T. Stevick, L. D. Murison, and S. D. Turnbull. 1999. Extralimital records ofhooded seals
(Cystophora Cristata) fromthe Bay of Fundy and northern GulfofMaine. Northeastern Naturalist 6:
225-230.

Read, A.J. 1994. Interactions between cetaceans and gillnet and trap fisheries in the northwest Atlantic. Rep. int.
Whal. Commn. Special Issue 15: 133-147.

Rubinstein, B. 1994. An apparent shift in distribution ofice seals, Phoca groenlandica, Cystophora cristata, and
Phoca hispida,toward the east coast ofthe United States. M.A. Thesis, Boston University, Boston, MA,
45 pp.

Sergeant, D.E.+9%61976a. History and present status ofpopulations ofharp and hooded seals. Biol. Conserv.
10:95-117.

Sergeant, D.E. 1976b. Research on hooded seals Cystophora cristata Erxleben in 1976. frtermettonat

HIHFSSFOHFOr—Hre estA e heries ICNAF Res.

Doc. 76/X/126.

Stenson, G. B. 1993. The status ofpinnipeds in the Newfoundland region. NAFO SCR Doc. 93/34.

Stenson, G.B., R.A. Myers, I-H Ni and W.G. Warren. 1996. Pup production ofhooded seals (Cystophora
cristata) in the nerthwestNorthwest Atlantic. NAFO Sci. Coun. Studies 26:105-114.

Wade, P .R.,and R.P. Angliss. 1997. Guidelines for assessing marine mammal stocks: Report ofthe GAMMS
Workshop April 3-5, 1996, Seattle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-
OPR-12,93 pp.

Walden, J. 1996. The New England gillnet effort survey. NOAA, NMFS, NEFSC Ref Doc. 99-10.38p.
Available from: NMFS, Northeast Fisheries Science Center, 166 Water St., Woods Hole, MA, 02543.

Winters, G. H. And B. Bergflodt. 1978. Mortality and productivity ofthe Newfoundland hooded seal stock.

Hrternationei-CommisstontortheNorthwestAttantietisteries | CNAF Res. Doc. 78/X1/91.

29



